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Abstract The egg size, fecundity, and larval head width of 5 polyphagous Amphipyra 
species, A. livida, A.monolitha, A.tripartita, A.schrenckii and A.erebina were examined. 
There were no relation between the egg size and the forewing length. The fecundity 
also showed no special relation to the forewing length. However, there was clear 
tendency that the egg size was changed in an inverse proportion to the fecundity. The 
gradient of head growth line showed a parallel change with the egg size and fecundity. 
The monophagous species A.subrigua, additionally reared, had a somewhat special- 
ized head growth pattern with a lower gradient of growth line than the others. 
Possible implication of the results were discussed. 


Introduction 


The Japanese representatives of the noctuid genus Amphipyra show a diversity in 
some biological characters such as aestivation behavior (YAMASHITA, 1964; TSUGANE 
1975; OKU and KOBAYASHI, 1983; FUNAKOSHI, 1985) and host and habitat selection 
(YAMAMOTO, 1960; TSUGANE, 1975; OWADA and YAMAMOTO, 1983; FUNAKOSHI, 1986; 
YAMAMOTO and SuGI 1987). This suggests that they may take different strategies for 
their life. From this point of view, it is interesting to compare their reproductive and 
growth characters. In this context, egg size, fecundity and larval head growth of 
several species of the genus are dealt with in the present paper. 


Materials and Methods 


Female adults of five polyphagous species, Amphipyra livida (DENIS & SCHIFFER- 
MULLER), A.monolitha GUENÉE, A.tripartita BUTLER, A.schrenckit MENETRIES and A. 
erebina (BUTLER) in aestivation under the panels of a shrine in Gifu Pref. were captured 
in the summer, 1985. They were singly reared in plastic cases (3.3 cm in diam., 43 ml 
in vol.) with black sugar solution as food. Number and diameter of eggs laid by them 
were examined. The females were dissected within the day after their death in order 
to count eggs left in their abdomen. The larvae resultant from the eggs laid were 
reared in groups of 5 individuals or so under the room conditions at about 20 ‘C. Each 
of the larval group was put in the plastic case of the same size as that for adults until 
the second instar and then moved into a larger glass vial (5.5 cm in diam., 273 ml in 
vol.). They were fed on fresh lettuce leaves. 

The larval head width was estimated by means of casted head capsule up to the 
penultimate instar, and directly measured at the final instar. As an indicator for adult 
size, the length of forewing was employed. For this purpose, both sexes were 
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Fig. 1. Eggs of five Amphipyra species. A. livida; B. monolitha, C. tripartita; 
D. schrenckii, E. erebina. (scale: 1 mm) 


examined in equal numters. 

In addition, first instar larvae of the monophagous species, A. subrigua BREMER & 
GREY, were collected from Buxus microphylla SIEB. et Zucc. at Miyama, Gifu Pref. on 
7. IV. 1987. They were reared under the same room conditions as mentioned above 
with the young host leaves as food. Only the larval head width was measured in this 
species. 


Results and Discussion 


Fig.l shows eggs of five Amphipyra species in a same scale, indicating differences 
in the size. In Table 1 measurements of forewing length, egg diameter, fecundity and 
their ratios in the five species are given. Among them, the largest species, monolitha, 
laid the smallest egg, but schrenckii, which ranks next in wing length, had the largest 
egg. As a whole, there was no relation between the forewing length and the egg 
diameter. Similarly, the ratio of egg size to forewing length showed no parallel change 
with forewing length. Consequently, their egg size is independent of the body size. 
There was no consistent tendency in the fecundity-wing length ratio also: the largest 
species, monolitha had the highest figure, while the next-ranked species, schrenckit, 
had the lowest figure, the others being intermediary with irregular change of fecundity 
in relation to wing length. On the other hand, however, there seems to be a tendency 
that species producing small-sized eggs has high fecundity. It is clearly seen from the 
fact that monolitha laid smallest eggs in highest number and, in contrast, schrenckii 
provided largest eggs in least number. This circumstance is shown more clearly, when 
the fecundity-egg diameter ratio is taken: namely, the figures can be arranged from 
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Table 1. Length of adult forewing, egg diameter, and fecundity in Amphipyra 


species. 
Forewing length 

species MaE KES DO Ani 
livida 26 20.5+0.75 47 
monolitha 34 27.01.37 11 
tripartita 24 23.9+1.76 11 
schrenckii 20 26.6+1.77 16 
erebina 48 21.041.43 20 

Fecundity ** 
species in range B/A 
(C) 

livida 937-1382 35.3 
monolitha 1237-4899 24.4 
tripartita 1477 37.0 
schrenkii 147-369 47.9 
erebina 510-598 43.4 


* both sexes in equal numbers. 
* * including eggs left in abdomen. 


Table 2. Larval head width and growth ratio of Amphipyra species. 











instar No. larvae 
examined 
livida 
1 15 
2 17 
3 16 
4 24 
5 17 
6 12 
monolitha 
1 20 
2 23 
3 36 
4 36 
5 37 
6 16 
tripartita 
1 31 
2 20 
3 25 
4 17 
5 10 
6 8 
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Egg diameter No. females 
aa p a examined 
723.0+22.60 4 
660.0+25.30 4 
883.6+20.14 1 
1275.04 24.15 3 
911.0427.32 3 
C/A C/B 
45.7-67.4 1.3-1.9 
45.8-181.4 1.9-7.4 
61.8 1.7 
5.5-13.9 0.1-0.3 
24.3-28.5 0.6-0.7 
No. larvae X+S.D. (um) growth 
examined ratio 
25 607.0415.28 = 
18 921.4+35.35 1.52 
17 1419.1+67.04 1.54 
15 2101.7+121.18 1.48 
4 2845.0 1.35 
26 446.2+ 11.34 = 
11 715.0 +45.83 1.60 
7 1203.6 (1125-1250) 1.68 
5 1820.0 (1750-1975) 1.51 
3 2533.3 (2400-2600) 1.39 
2 386 . 3 (382-390) = 
2 562.5 (555-570) 1.46 
2 840.0 1.49 
2 1218.8 (1200-1238) 1.45 
2 1668.8 (1650-1688) 1.37 
2 2456.3 (2438-2475) 1.47 


X+S.D.(um) growth instar 
ratio 
schrenckii 
375.0+14.57 = 1 
582 .0+18.88 1.55 2 
923.8+49.75 1.59 3 
1485.4+88.13 1.61 4 
2202.94102.65 1.48 5 
2910.8+133.99 1.32 
erebina 
348 .0+9.51 2 1 
589.6+29.94 1.69 2 
1011.9+45.04 1.72 3 
1686.8+52.61 1.67 4 
2555.4+69.26 1.51 5 
3656.3+160.08 1.43 
subrigua 
465.8+16.49 = 1 
745.44 32.37 1.60 2 
1197 .0+67.82 1.61 3 
1820.64120.30 1.52 4 
2600.0+100.69 1.43 5 
3278.8 1.26 6 





NII- 





Electronic Library Service 


The Lepidopterological Society of Japan 


186 Shintaro FUNAKOSHI 


ay 
“ COMOmd 







livida 


Y =5.545+0.420X 
(r=0.997) 









— 
NxN COOD 






monolitha 


Y =5.438+4+ 0.476X 
(r=0.997) 








ry 


schrenckii 






Y =6.045+0.391X 
(r=0.998) 







subrigua 








Y =5.604 + 0.368X 
(r=1.000) 





Larval instar 


L: O 25 “4d: G G 
s 
mE tripartita 
© 
7 
= 
3 6 
„i 
E] 
© 5 
4 Y =5.826 +0.398X 
T (r=0.994) 
(5 
z 
L 2 3 4—5 $ 
10 
9 
8 erebina 
7 
6 
5 
Y=5.700+0.441X 
(r=0.997) 
1 2 3 4 5 6 
Fig. 2. 


Relationships between larval instar and head width in 6 Amphipyra species. 


Regression equation and correlation (r) are indicated in each figure. Head width 


represented in logarithmic scale. 
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lower to higher ones reciprocally to egg diameter, if tripartita, of which only one 
specimen was dissected, is excluded. 

Table 2 shows the larval head width and its growth ratio in successive instars for 
each species, excluding the 6th instar of schrenckii and erebina, which died before 
maturation or pupated after passing 5 instars. In general, the mean head width showed 
exponential growth. When the measurements are converted into logarithmic values, 
the growth can be represented by a straight line approximately (Fig. 2). This permits 
to apply the Dyar’s formula to the growth lines, as given in Table 3. The six species 
dealt with here can be arranged in order of the steepness of growth line as monolitha, 
erebina, livida, tripartita, schrenckii and subrigua. It is noted that this change in the 
gradient of growth line is quite parallel with that of the egg diameter shown before 
(Table 1). This may imply that larvae resultant from smaller eggs grow faster. 

In these Amphipyra species, except for subrigua, the head growth ratio decreased 
in later instars (Table 2). The growth ratio at the 6th instar was lower in order of 
tripartita, livida and monolitha. Schrenckii and erebina are excluded because of the lack 
of the 6th instar measurements. Subrigua was specialized in the fact that the growth 
ratio did not show clear decrease at final moult and it was rather low at preceding 
moults. 

With regard to hesperiid butterflies feeding on graminaceous grasses, NAKASUJI 
(1987) pointed out the relationship between eggs size and leaf toughness of their major 
food plant, and suggested its adaptive significance. In these cases the species that 
takes tougher grasses as larval food laid larger eggs, and had larger body size and 
lower fecundity. Unlike the hesperiids, Amphipyra species are known to feed on 
broad-leaved plants as a whole. However, they are similar to the hesperiids in the 
tendency that the species with larger eggs has lower fecundity, although it is still 
uncertain whether the egg size-fecundity syndrome is related to their host selection or 
not. 

Among the Amphipgra species, subrigua is the only specie that has very narrow 
host range, and, as the result, its distribution is restricted to the special habitat such 
as limestone cliff, where the food plant is grown (OWADA & YAMAMOTO, 1983). It is 
interesting that the monophagous subrigua showed a specialized head growth pattern 
with lowest gradient of growth line. If the relation between steepness of growth line 
and egg size-fecundity syndrome detected among the other Amphipyra is adaptable for 
subrigua, it would be expected that this species has larger sized eggs as well as 
fecundity than the others. In this connection, it is of further interest that subrigua 
residents at segregated but stable habitats as mentioned above. 
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H z 


Amphipyra (AFABEVZ) BODY A, RIAR TO 
Sh GATE O MEO Lee GRREKER) 


DAFRAASLVA, livida, FAY THFASBLVA. monolitha, YRBAYVAPFASLVA. tripartita, X 
za nFAALYA., schrenckii, MOAAVALYSHFIRAALYVA, erebina DMOKS & LEMME I 
Blk, TORR, MRT eS HME) B-BKEVAAY TAFASLIAL ES )HMOMVEA, 
INRIA CHok, LL, KEKI RV CV anI hob ot DAMOM ER, RIAU 
)CHotke, EE TURAR e WORK X E RUORMAOECBI RID or. H, WOKS SERA 
BL DRENERE EARRAS o. 

LROROBDEYkaD3Aa h yA. subriguag>M 2 6 HOMBRE HMEL, RR ZREL E 
CH, AAYAAFASbLVRILUDMORMCIMC LCHRNARCMRTSZOIML, YERATAAS 
KIORRILONHS LVDS SDC, MO LORMEHOHB FBLA SRM, kh, EX 
BUEICLZEREROARIS, WOKE IRURA L WANA DARLA. 
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